Introduction.
Summary. Semen from young and old guinea fowl was examined for macrophages and abnormal sperm cells. Large numbers of macrophages were found in the semen from both groups. However, there were significantly more abnormal sperm cells in the semen of the young males. The abnormal cells consisted of large coiled cells, bent spermatozoa, and round-headed cells. The predominant abnormality in the young males was bent sperm, although their semen also contained large round cells. The large round cells were identified as abnormal spermatids by electron microscopy and were more prominent in the older males. The abnormal spermatids were pleomorphic and exhibited various stages of intermediate and late spermatid development.
The macrophages were activated cells that exhibited phagocytosis of large number of normal spermatozoa but were never observed to engulf abnormal cells. Their ultrastructure consisted of numerous lipid droplets, vesicles of ingested spermatozoa, lysosomal structures, residual bodies, and undigested remnants of spermatozoa. The presence of macrophages and abnormal spermatids in semen has been associated with lowered fertility in other species ; thus, semen with exorbitant numbers of these cells should not be used for artificial insemination of the guinea fowl.
Introduction.
In males of several animal species, macrophages are found in the reproductive tract and they increase in number after vasectomy or epididymal blockage (Tingari and Lake, 1972 ; Phadke, 1975 ; Thurston et al., 1975 ; Alexander ant Tug, 1977 ; Aire and Heath, 1979 ; Aire and Malmquist, 1979 ; . Aire and Malmquist (1979) reported large numbers of macrophages in the lumen of the rete testis of the normal domestic fowl, but the normal presence of macrophages in the excurrent ducts has not been found in other species. There also have been few reports of macrophages in ejaculated semen. In the domestic fowl, macrophages were never observed beyond the proximal ductuli efferentes (Aire and Malmquist, 1979) . However, abnormal yellow turkey semen contains numerous large activated macrophages and abnormal spermatids, with the macrophages primarily phagocytosing spermatozoa (Thurston et al., 1975) . A few guinea fowl males also produce semen with abnormal spermatids and macrophages (Thurston et al., 1982 (Figs. 10, 11 ) in the form of swirls, vesicles, and annulate lamellae.
The macrophages were identified by phase-contrast microscopy as large refractive cells, and SEM showed that they bound spermatozoa to their cell surface (Fig. 1) . By TEM the macrophages were shown to be mononuclear, activated cells often as large as 6 pm in diameter. They appeared to phagocytose a large number of morphologically normal spermatozoa (Fig. 12) (Figs. 12-16 ).
There appeared to be a sequence to the phagocytosis resulting ultimately in the digestion of the spermatozoa. The initial event was the binding of the sperm cells to the pseudopodia that were extended by the macrophages (Figs. 13, 14) . Only sperm heads, including the acrosomes and nuclei, were seen attached to the cytoplasmic extensions. After attachment, the sperm were surrounded by cytoplasm, forming a vesicle in which digestion could take place (Fig. 14) . Resistant structures, e.g., microtubules and membranes, were sequestered in large vesicles for digestion (Fig. 15 ) or they were discharged into the semen, as microtubules were seen in the plasma portion (Fig. 12) . Finally, large residual bodies accumulated in the macrophages (Fig. 16) (Thurston et al., 1975) , and the abnormal spermatids resemble those reported in a case of human infertility (Sun and White, 1979 (Barbier and Leroy, 1970) and the swan (Breucker, 1978) , incompletely developed spermatids are found in the lumen of the seminiferous tubules. Thus, it would be expected that such cells would be found in the semen during the decline in reproductive function. In young males these cells must be the results of other mechanisms. Parvinen and Ruokonen &dquo; have shown that Sertoli cells exhibit functional differences at various stages of spermatogenesis corresponding to specific levels of testosterone. Therefore, seminiferous tubules may show local dysfunction and release of immature spermatids due to a local hormonal imbalance. The fact that annulate lamellae were found in the immature spermatids supports this hypothesis, because hyperestrogenism and low androgen have been associated with the presence of these membranous structures in the cytoplasm (Kessel, 1983) .
In mammals, the Sertoli cell is responsible for the disposal of excess cytoplasm that is not used in the formation of spermatozoa (Russel, 1977) . The mechanism involves « tubulobulbar complexes », which are cytoplasmic extensions of spermatids into the Sertoli cell, and subsequent degradation by lysosomes (Russell, 1980) . It is not known if avian testes contain such a mechanism (Okamura and Nishiyama, 1976), but a disturbance of this system in mammals causes the release of abnormal spermatids. Russell (1980) found that implanted testosterone in hypophysectomized rats prevented the tubulobulbar complex from forming, leaving cytoplasm around the head and tail of the spermatids, in the hamster, Gravis (1980) found that dibutyryl cyclic AMP caused a similar problem, resulting in the inhibition of spermiation. Thus, the formation of abnormal spermatids could result from deviant function of the Sertoli cells in both young and old males.
The seminal macrophages were similar in structure and phagocytic activity to those reported in the semen of turkeys (Marquez and Ogasawara, 1975 ; Thurston et al., 1975) . Their ultrastructure was similar to that of macrophages in the rete testis of the domestic fowl (Aire and Malmquist, 1979) , except that the nucleus was larger in the guinea fowl and the macrophages had phagocytized a greater number of spermatozoa. The ultrastructure of the nucleus in guinea fowl macrophages also was different from the macrophages in the semen and epididymis of humans and monkeys (Alexander, 1972 ; Phadke, 1975) . The phagocytic process appeared to be the same as reported for the phagocytosis of spermatozoa by mouse peritoneal macrophages (Ball and Mitchinson, 1977) , which bind the head region first, form phagocytic vesicles, and accumulate residual bodies and undigested microtubules and nuclear material . However, the phatocytic activity was not directed toward the abnormal spermatids. Instead, the macrophages were observed to bind large numbers of normal spermatozoa. This activity could reduce the total number of cells per ejaculate. It is possible that the retention of semen in the excurrent ducts for long intervals could cause an increase in the rate of phagocytosis, as macrophages are exposed to older semen. This problem was not addressed in this study ; however, the males were routinely ejaculated twice per week. Phagocytosis of morphologically normal spermatozoa has also been found in the turkey (Marquez and Ogasawara, 175 ; Thurston et al., 1975) and in man (Phadke, 1975) .
This study has shown the presence of macrophages and abnormal spermatids and spermatozoa in the semen from young and old guinea fowl. In other species (Thurston et al., 1975 ; Sun and White, 1979) 
